Alpha(v)beta3 and alpha(v)beta5 integrins bind both the proximal RGD site and non-RGD motifs within noncollagenous (NC1) domain of the alpha3 chain of type IV collagen: implication for the mechanism of endothelia cell adhesion.
The NC1 domains of human type IV collagen, in particular alpha3NC1, are inhibitors of angiogenesis and tumor growth (Petitclerc, E., Boutaud, A., Prestayko, A., Xu, J., Sado, Y., Ninomiya, Y., Sarras, M. P., Jr., Hudson, B. G., and Brooks, P. C. (2000) J. Biol. Chem. 275, 8051-8061). The recombinant alpha3NC1 domain contained a RGD site as part of a short collagenous sequence at the N terminus, designated herein as RGD-alpha3NC1. Others, using synthetic peptides, have concluded that this RGD site is nonfunctional in cell adhesion, and therefore, the anti-angiogenic activity is attributed exclusively to alpha(v)beta(3) integrin interactions with non-RGD motifs of the RGD-alpha3NC1 domain (Maeshima, Y., Colorado, P. C., and Kalluri, R. (2000) J. Biol. Chem. 275, 23745-23750). This nonfunctionality is surprising given that RGD is a binding site for alpha(v)beta(3) integrin in several proteins. In the present study, we used the alpha3NC1 domain with or without the RGD site, expressed in HEK 293 cells for native conformation, as an alternative approach to synthetic peptides to assess the functionality of the RGD site and non-RGD motifs. Our results demonstrate a predominant role of the RGD site for endothelial adhesion and for binding of alpha(v)beta(3) and alpha(v)beta(5) integrins. Moreover, we demonstrate that the two non-RGD peptides, previously identified as the alpha(v)beta(3) integrin-binding sites of the alpha3NC1 domain, are 10-fold less potent in competing for integrin binding than the native protein, indicating the importance of additional structural and/or conformational features of the alpha3NC1 domain for integrin binding. Therefore, the RGD site, in addition to non-RGD motifs, may contribute to the mechanisms of endothelial cell adhesion in the human vasculature and the anti-angiogenic activity of the RGD-alpha3NC1 domain.